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CHAPTER 5:   CONSEQUENCES 

 

In order to maintain relative comparisons and differences in the indicated impacts or 

changes associated with each alternative, all  Delft3D model runs used the 2006 

conditions of the inlet and adjacent shorelines and the same input parameters (tides, 

waves, wind, etc.).  Subsequent to the release of the DEIS, issues were raised by some 

Figure Eight Island property owners on the north end of the island over the location of 

the proposed terminal groin. To address these concerns, the Figure "8" Beach HOA 

agreed to reevalute the location of the terminal groin. Coordination with the property 

owners ultimately resulted in the consideration of a terminal groin located approximately 

420 feet north of the location proposed in the DEIS (referred to below as the northern 

location). The evaluation of the northern location of the terminal groin was modeled 

using the same 2006 conditions as used for the DEIS in order to develop a direct 

comparison of the results of the obtained for the northern location to the model results 

for the previous terminal groin location as well as the results obtained for the other 

alternatives evaluated in the DEIS. Also, due to the length of time that elaspsed since the 

completion of the DEIS and the natural changes in the configuration of Rich Inlet and 

the adjacent shorelines that had occurred in the interim, model runs for Alternatives 2, 3, 

4, and 5D were modeled using the 2012 inlet and shoreline conditions. Alternatives 5A, 

5B, and 5C were not modeled using the 2012 conditions.   

 

When compared to the model runs of the 2012 conditions, the 2006 modeling condition 

was deemed to be ñworst caseò in terms of erosive conditions the inlet would 

experience on the north end of Figure Eight Island.  The conditions on Figure Eight 

Island are largely driven by the location of the bar channel of Rich Inlet. In 2006, the bar 

channel of Rich Inlet was oriented in the northeastern alignment or direction which 

caused substantial erosion along the north end of the island.  Over the next several years, 

the bar channel migrated southward toward Figure Eight Island, prompting accretion 

along the north end of the island.   

 

During the time the Figure "8" Beach HOA was evaluating a new location for the 

terminal groin structure, as described for Alternatives 5C and 5D, the bar channel 

continued orienting itself southward resulting in optimal accretion on the islandôs north 

end.  New model runs were conducted to assess the northern terminal groin location and 

these runs used both the 2006 and the 2012 conditions of Rich Inlet.  It should be noted 

that the 2006 new model runs differ from the original 2006 conditional runs due to some 

modification in the model grids used in the early model runs, as well as some minor 

corrections in depths over portions of the model domain.  In addition, the friction 

coefficient was modified in the newer runs to better match conditions in the salt marsh 

environment.   

 

Given the historic behavior of Rich Inlet, the bar channel is expected to once again 

assume a more northern alignment toward Hutaff Island in the future.  This is expected to 

initiate another round of erosive conditions on the north end of Figure Eight.  For the 

purposes of Chapter 5 in this EIS document, the modeling results from the 2006-07  
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conditions were used to evaluate the environmental and economic impacts and 

performances of each alternative, as it involves the ñworse-caseò conditions in terms of 

erosion on the north end of the island.  In Question (3) on page 168 of this Chapter, there 

is an effort to show the various shoreline changes using both 2006-07 and 2012 

conditions of the inlet and adjacent shorelines where the model runs utilized the 2012 

conditions.  See Appendix B for all modeling results.      

 

1.  What are the alternatives eliminated from further consideration? 

 

Options within Alternative 3:  Options 1, 2A, 2B, 3, 4A, 4B, and Without the Closure 

Dike. 

 

A screening process was carried out for Alternative 3 to determine which option provided 

the optimal position and alignment of Rich Inlet to alleviate the erosion occurring on the 

northern portion of Figure Eight Island. Furthermore, these options were evaluated to 

determine which would provide minimal impacts to the environmental conditions 

including the hydrodynamics through Nixon Channel and Green Channel.  The rationale 

for elimination of these options is summarized below.  A detailed description of modeling 

results and specifications for each option are provided in Section 11.0 within Appendix B. 

 

Alternative 3, Option 1 (Figure 3.3) was eliminated from further consideration because 

landward extension of the main channel was found to divert flow from the Green Channel 

connector and increase flow velocities adjacent to the salt mash facing the inlet which 

could lead to increased erosion of the salt marsh shoreline.  The diversion of flow from the 

Green Channel connector could also lead to eventual closure of this connector.  Based on 

these results, Option 1 was eliminated from detailed consideration.  

 

Alternative 3, Option 2A included relatively longer cuts into Nixon and Green Channels in 

comparison to Option 2B (Figure 3.4).  Modeling results suggested that the longer cut into 

Nixon Channel was a necessary component to significantly reduce the flow and 

subsequent erosion along the estuarine shoreline of Nixon Channel.  Therefore, the shorter 

cut into Nixon Channel as described in Option 2B was eliminated.  The model results did 

not show any appreciable difference for the flow into Green Channel with either the long 

or short connector.  Accordingly, the shorter connector into Green Channel, as included 

within Option 2B, would be preferred over the longer cut as described within Option 2A. 

 

Alternative 3, Option 3 did not include any connection from the main bar channel toward 

Green Channel (Figure 3.5).  According to model results, Option 3 produced the greatest 

departure from existing flow conditions inside Rich Inlet and was therefore eliminated 

from further conditions.   

 

Alternative 3, Options 4A and 4B did not include a connector into Green Channel, and 

instead included an extension of the main channel through Rich Inlet through the middle 

ground shoal (Figure 3.6).  Option 4A included a long cut into Nixon Channel while 

Option 4B included a relatively shorter cut.  The Delft3D model results for these two 
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screening options verified the need to extend the Nixon Channel cut 1,158.2 m (3,800 ft.) 

as described in Option 4A in order to move flows away from the Nixon Channel shoreline.  

However, the landward extension of the main channel produced an indirect connection 

into Green Channel as well as increased the potential for erosion of the salt marsh 

shoreline.  Therefore both Options 4A and 4B have been eliminated from further 

evaluation. 

 

Constructing the inlet optimal modifications without the closure dike would create two 

entrance channels at Year 0.  Between Years 1 and 2, the tidal flat between the two 

entrance channels would disappear and by Year 3, a single entrance channel would be 

present.  Between Years 3 and 5, the entrance channel would begin returning to present 

dimensions due to shoaling and side slope adjustments.  The single entrance channel at 

Year 5 would be narrower than the entrance channel at Year 3, with more gradual slopes 

on either side of the inlet.  The offshore limit of the entrance channel would migrate 

approximately 152.4 m (500 ft.) to the southwest, with approximately 304.8 m (1,000 ft.) 

between the -3.0 m (-10 ft.) contours on either side.  The back channel between Nixon 

Channel and Green Channel would fill in, welding some of the tidal flats in the mouth of 

the inlet to the salt marsh area.  In the absence of the closure dike, the reformation of the 

ebb shoal on the south side of Rich Inlet would not be as advanced at the end of Year 5 as 

for the with dike scenario and the north side of the ebb tide delta would not diminish in 

size to the same degree as for the with dike case.  Based on these model results, modifying 

the inlet ocean bar channel of Rich Inlet without constructing a closure dike across the 

existing entrance channel was eliminated from detailed consideration.    
 

Options within Alternative 4:  Mason Inlet, Banks Channel, and Upland Borrow Pits, and  

AIWW Dredged Material Disposal Site 

 

Mason Inlet 

 

Material removed from Mason Inlet as part of the 30-year program to keep the inlet in its 

new location is used to manage the shoreline along the southern half of Figure Eight 

Island.  Based on the Mason Inlet permit conditions, the Mason Inlet maintenance material 

could also be used to mitigate project related negative shoreline impacts on Shell Island.  

However, much of this material is committed to use in maintaining the southern half of 

Figure Eight Island and therefore would not be available as a source of nourishment to the 

area north of Bridge Road. 

 

Banks Channel (maintenance dredging) 

 

In 1969, during the early development of Figure Eight Island, Banks Channel was dredged 

to a depth of -5.5 m (-18 ft.) and a width of 91.4 m (300 ft.) with most of the 1.3 million 

cubic yards removed used to elevate the southern half of the island (Cleary & Jackson, 

2004).  Maintenance of the navigation channel in Banks Channel since 1985 has removed 

approximately 2.16 million cubic yards of shoal material with the majority of the material 

placed on the Figure Eight Island shoreline south of Bridge Road.  The equivalent annual 
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rate of disposal of the Banks Channel material is around 108,100 cubic yards per year or 

about 9.8 cubic yards/lineal foot of beach/year.  Similar to the material from within Mason 

Inlet, this material has already been committed to maintaining the southern half of Figure 

Eight Island.   

 

Upland Borrow Pits   

 

Upland borrow pits located between 30 and 50 miles from Figure Eight Island include: 

 

¶ Riverside Sand Company, Wallace, NC, 

¶ Hutcheson Landscaping, Burgaw, NC, and 

¶ Morton Minerals Jackson Pit, Jacksonville, NC.   

 

The volume of beach fill material needed to construct the beach fill described under 

Alternative 3 would be 1,152,300 cubic yards with an additional 5.5 million cubic yards 

needed to maintain the beach fill over the 30-year analysis period.  Of these three borrow 

pits, only the Riverside Sand Company appears to have sufficient capacity to satisfy this 

requirement.  In addition, the utilization of upland borrow pits have been determined as 

not practicable due to the high cost of truck haul and potential damage to the islandôs 

bridge and roads.  It is estimated that the initial beach fill would require 71,700 truckloads 

of material with a cost of approximately $52.4M.  This option has been eliminated from 

further evaluation.   

 

AIWW Dredged Material Disposal Site 

 

The southern disposal site, known as Cameron Island, is owned by the Figure "8" HOA 

and has been incorporated into the Mason Inlet Relocation Project management plan as a 

temporary stockpile area for shoal material removed from the confluence of Mason Creek 

with the AIWW.  The Figure "8" Beach HOA uses material from Cameron Island to 

supplement nourishment along the southern portion of the island.  In 1999, approximately 

750,000 cubic yards of material was removed from Cameron Island and deposited on the 

Figure Eight Island shoreline south of Bridge Road.  The USACE uses Cameron Island as 

a disposal area during maintenance of the AIWW Mason Inlet crossing.  Therefore, this 

site will not be available for utilization with the Figure Eight Island Shore Management 

Project. 

 

Options within Alternative 5A: Dredging Options 1 and 3 and the Construction of a 2100-

foot Terminal Groin. 

 

The length of a terminal groin in this document refers to the total length of the structure 

including a shore anchorage section and the portion of the structure that would extend 

seaward of the 2007 mean high water shoreline.   

 

Although Dredging Option 1, which includes 660-740 foot wide cut, provides the most 

amount of fill material, it offers only a marginal improvement in performance over 
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Dredging Option 2.  Because of the relatively large footprint of this option and the 

potential environmental consequences associated with it, this option has been eliminated 

from further evaluation.   

 

On the other hand, Dredging Option 3, which includes a 395-416 foot wide cut, is the 

smallest of the dredging options in terms of both cost and impact.  However, it has two 

disadvantages.  First, the bottom width of the channel is relatively narrow, making the 

channel less conducive to navigation, especially towards the end of the 5-year 

maintenance cycle.  Second, due to its narrow width, the new channel connector would 

close within one to two years.  This is briefly discussed in the Delft3D modeling study in 

Appendix B.  This option has been eliminated from further evaluation.   

 

Additionally, the performance of a 2,100-foot long terminal groin was evaluated utilizing 

Delft3D model runs.  The 2,100-foot long terminal groin did not result in appreciable 

benefits, whether the accretion fillet was artificially filled or not.  Similarly, the 2,100-foot 

groin was modeled at an angle of 10, 20 and 30 degrees toward Figure Eight Island.  These 

results did not depict beneficial results compared to the 1,600- foot groin (Appendix B).  

Therefore, these options have been eliminated from further evaluation. 

 

Options within Alternative 5B and 5D:  Sand Source Options in Mason Inlet, Banks  

Channel, Upland Borrow Pits, and AIWW Dredged Material Disposal Site #4. 

 

This alternative considered the utilization of the same borrow sources containing beach 

compatible material for use as beach fill along Figure Eight Island as mentioned above for 

Alternative 4.  For the same reasons previously discussed in Alternative 4, these sources 

have been eliminated from further consideration.  

 

Alternative 5D: Option with a 1,300-foot terminal groin and beach fill from Nixon 

Channel 

 

A terminal groin extending 305 feet seaward of the 2007 mean high water shoreline and a 

995-foot shore anchorage section extending landward of the 2007 mean high water 

shoreline (total length of terminal groin 1,300 feet) was evaluated with the structure 

positioned closer to the south shoulder of Rich Inlet, as requested by property owners on 

the extreme north end of Figure Eight Island.  This alternative included a beach fill 

extending south from the terminal groin to baseline station 60+00.  The results of the 

model tests indicated volume losses from the fill would be unacceptable with only 6% of 

the fill placed above the -6-foot NGVD contour remaining at the end of the 5-year 

simulation.  Therefore, Alternative 5D with the 1300-foot terminal groin was eliminated 

from further consideration.    

 

2. How were the environmental impacts analyzed? 

 

This chapter includes both a qualitative and quantitative comparative assessment of the 

direct, indirect, and cumulative impacts associated with the alternatives under 
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consideration for the Figure Eight Island Shoreline Management Plan.  Impacts will 

relate to the resources and interest factors described in Chapter 4. 

 

The Council on Environmental Quality regulations (40 CFR §§ 1508.7 and 1508.8) 

defines direct effects as those caused by the action and occur at the same time and place.  

Indirect effects are defined as those caused by the action and are later in time or farther 

removed in distance, but are still reasonably foreseeable. Indirect effects may include 

growth inducing effects and other effects related to induced changes in the pattern of land 

use, population density or growth rate, and related effects on air and water and other 

natural systems, including ecosystems.  Cumulative impact is the impact on the 

environment which results from the incremental impact of the action when added to other 

past, present, and reasonably foreseeable future actions regardless of what agency 

(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts 

can result from individually minor but collectively significant actions taking place over a 

period of time. 

 

Effects and impacts as used in these regulations are synonymous. Effects includes 

ecological (such as the effects on natural resources and on the components, structures, 

and functioning of affected ecosystems), aesthetic, historic, cultural, economic, social, or 

health, whether direct, indirect, or cumulative. Effects may also include those resulting 

from actions which may have both beneficial and detrimental effects, even if on balance 

the agency believes that the effect will be beneficial. 

 

Anticipated impacts to habitats were determined by Coastal Planning & Engineering, Inc. 

(CPE) through the analysis of numerical modeling results, historical and recent erosion 

rates, recent biological characterization investigations, and results from past research and 

studies.  Delft3D, the primary modeling package used for this project, simulated flows 

forced by a combination of waves, tides, winds, and density gradients, along with 

sediment transport and bathymetric change using advanced transport formulations that 

account for bedload and suspended load transport.   

 

With regard to the model results, the Delft3D model responds to prescribed or 

predetermined input conditions including waves, tides, winds, etc.  The model results are 

by no means intended to represent predictions of what changes to expect in the future 

with certainty, as this would require an ability to predict future weather and oceanic 

conditions.  Rather, the Delft3D model results for Alternative 2, Abandon/retreat 

alternative, under a prescribed set of forcing conditions forms a basis for comparing 

relative changes in Rich Inlet and the adjacent shorelines that could be attributable to 

physical changes in the system associated with each alternative.  Such a relative 

comparison is achieved by imposing the same set of forcing conditions in the model for 

each alternative and identifying relative differences in the response of the modeled 

system to changes observed for Alternative 2.  In other words, the model results are only 

an indication of how the inlet system and adjacent beaches would respond to a given set 
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of forcing conditions (waves, tides, winds, etc.) and physical modification to the system 

associated with Alternatives 2, 3, 4, 5A, 5B, 5C and 5D. 

 

Waves in Delft3D were simulated using SWAN (Simulating Waves Nearshore), an 

advanced wave transformation model that incorporates most wave transformation 

processes, including breaking, shoaling, refraction, reflection, diffraction, and bottom 

friction.  Water levels, currents, and bathymetric changes are simulated using 

Delft3DFLOW.  Delft3D simulated the relevant coastal processes over short-term (days-

storms) and long- term (seasons-years) time scales.  These models were employed to 

determine impacts for Alternatives 2, 3, 4, 5A, 5B, 5C, and 5D.  Because the physical 

conditions pertaining to Alternatives 1 and 2 are similar, the impacts determined for 

Alternative 1 were inferred utilizing model results derived for Alternative 2.  

 

The basic model set-up for evaluating the relative differences in the impacts of the 

alternatives on Figure Eight Island, Hutaff Island, Rich Inlet and its environs used 

conditions representative of the eroded conditions on Figure Eight Island that existed in 

2006.  Additionally, the model set-up was modified and run again for Alternatives 2, 3, 4, 

and 5D to reflect conditions existing in 2012 in which the Rich Inlet bar channel had 

assumed an alignment toward Figure Eight Island.  Alternatives 5A and 5B were not 

simulated using the 2012 conditions, as the more northerly alignment associated with 

Alternatives 5C and 5D were determined to better meet the purpose and needs of the 

applicant in comparison.  Furthermore, objections of certain property owners made 

approval of Alternatives 5A and 5B by the Figure "8" Beach HOA unlikely.  Alternative 

5C was not simulated using the 2012 conditions as the Figure "8" Beach HOA had 

identified Alternative 5D as its Applicantôs Preferred Alternative prior to running the 

model with the 2012 conditions.    

 

A shoreline change numerical model, GENESIS, was used to provide a ñsecond opinionò 

regarding shoreline changes indicated by the Delft3D model, particularly with regard to 

the terminal groin alternatives.   

 

For additional information on the model, including calibration and results please refer to 

Appendix B.   

 

In order to determine changes to habitat acreages within the Permit Area, several methods 

were employed.  Direct impacts were determined via two methodologies.  First, the 

footprints of project-related activities (i.e. proposed areas to be dredged, beach fill 

locations, the construction toe of fill, etc.) were entered into ArcGIS and overlaid upon 

the baseline habitat map delineated from 2008 aerial photography.  The area of specific 

habitat types which fell within this footprint were determined to be directly impacted and 

the acreages were extrapolated.  In addition, direct impacts were also defined as the 

indicated changes to the shoreline at Year 0 from the Delft3D modeling results in relation 

to the baseline habitat map.  The modeled mean lower low water (MLLW) lines were 

initially determined from a 2007 shoreline survey and entered into Delft3D.  The 

indicated shoreline locations for each modeled alternative (2, 3, 4, 5A, 5B, 5C, and 5D) 
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were then overlaid onto the baseline habitat map. The habitats were then clipped along 

the MLLW lines. Any portions of the habitats that were located seaward of the MLLW 

were also considered to be impacted by the modeled changed position of the MLLW.   

 

This methodology was also employed to determine indirect impacts by utilizing the Year 

5 shoreline obtained from the Delft3D model.  Note that, while several upland habitat 

types are present within the permit area, this Delft3D analysis of indirect impact only 

evaluates habitats which are present on the oceanfront of the islands and the shorelines 

along the mouth of the inlet within the permit area.  These results should be interpreted 

with caution as they are not intended to be a precise prediction of habitat change 

considering they are, in part, based on modeling simulations and are therefore only 

intended to provide insight as to potential changes. Table 5.1, below, is an attempt to 

depict the range of impacts that could be incurred for each alternative in terms of the 

geographic scope of habitats present within the project area.  While it is understood that 

the footprints of project-related actions and shoreline change over time will result in 

habitat impacts, it is difficult to calculate the overall net impacts (positive or negative) 

due to the potential conversion of habitat types. Therefore, Table 5.1 illustrates the 

estimated amount of habitats impacted.  However, it does not account for changes in 

habitat due to conversion from one habitat type to another.  
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Table 5.1- Area (in acres) of various habitats that is expected to  undergo changes (either positive, negative, or both) over a 5-

year period for each alternative. 

 

 

Impact 
Type 

Alt. 1  Alt. 2 Alt. 3 Alt. 4  Alt. 5A Alt. 5B Alt. 5C  Alt. 5D  

Inlet Dunes  and 
Dry Beaches 

Direct  0 0 35-40 0-5 0-5  0-5  0-5 0-5 

Indirect 0-5 0-5 0-5 0-5 0-5 0-5  0-5 0-5 

Oceanfront 
Dunes          

Direct  0 0 0-5 0-5 0-5  0  0-5 0 

Indirect 0 0 0 0  0 0 0 0 

Oceanfront Dry 
Beach 

Direct  * 0 50-55 45-50 45-50  15-20 45-50 15-20 

Indirect 0-5 0-5 0-5 0  0 0  0 0 

Intertidal Flats 
and Shoals 

Direct  0 0 20-25 0 25-30 0  25-30 0 

Indirect 0 0-5 0-5 0-5 0-5 0-5  0-5 0-5 

Wet Beach 
Direct  0 0 10-15 10-15 10-15  0-5  10-15 0-5 

Indirect 0-5 0 5-10 5-10  5-10 0-5  5-10 0-5 

Salt Marsh 
Direct 0 0 0 0 0.7***  0.7***  0.4*** 0.4*** 

Indirect 0 0 0 0  0  0 0 0 

Softbottom 
Direct  40-50 0 100-110 25-30**  80-90 25-30  80-90 25-30 

Indirect 0 0 0 0  0 0  0 0 

 
* - Historically, the extent of fill placed on the dry beach has varied and therefore the area of impacts can only be generalized 

** - These impacts do not reflect the potential impacts to the softbottom community located within a potential offshore borrow source due to itôs 

unknown size and extent. 

*** - These impacts are associated with the construction of the groins sheet pile anchoring and are considered temporary.
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3.  What impact would each alternative have on the shorelines of Figure Eight 

Island and Hutaff Island over a 5-year period? 

 
This section will describe the general changes along the oceanfront and inlet shoreline as 

inferred by the numerical model known as Delft3D.   Delft3D simulates changes in 

hydrodynamics, sediment transport, and the morphology of the inlet and nearshore 

environments in response to changes imposed by project alternatives over a 5 year period.  

This section will not only present the model results for all alternatives that used the 2006-

07 conditions, but will also include the results for those alternatives modeled utililizing the 

2012 conditions.  A complete description of the model results is provided in Appendix B.  

Reference Figure 5.1 for shoreline transects noted throughout this section. A brief 

summary of the model results for both conditions follows.    

 

¶ Alternative 1 

 

The Delft3D model was not specifically run under Alternative 1 conditions due to the 

unscheduled nature of beach nourishment activities along the north end of the island.  

Rather, the results derived from Alternative 2 were utilized as a proxy for Alternative 1.    

Shoreline change rates along Figure Eight Island north of Bridge Road for the period 

1974 to 2007 range from +1.1 feet/year just north of Bridge Road to -16.8 feet/year in the 

northern area fronting the sandbags.  These shoreline change rates have been adjusted to 

account for the numerous beach nourishment activities along the north end of the island.  

As needed, it is expected that Figure Eight Island would continue to pursue beach 

nourishment along this stretch to help prevent erosion.  Along Hutaff Island, the southern 

2,000 feet has behaved somewhat erratically due to the changing position and orientation 

of the bar channel of Rich Inlet, but the general trend between 1974 and 2007 has been 

accretion.  Since 2007, the trend along the south end of Hutaff Island has been erosion, 

due to the alignment of the bar channel in Rich Inlet. 

 

Under Alternative 1, the shorelines on both islands would be expected to continue to 

behave as they have in the past.   

 

¶ Alternative 2 

 

Volumetric changes along the beaches of Figure Eight Island and the southern end of 

Hutaff Island were determined from the results of the Delft3D model. Volume change 

computations extended from the dune seaward to the depth of closure which is -24 feet 

NAVD.  Volumetric changes were computed for the two beach segments on Figure Eight 

Island, described in Table 5.2 and shown on Figure 5.1, and the southern 6,640 feet of 

Hutaff Island (Hutaff Island baseline stations 148+60 to 215+00).  This section of Hutaff 

Island was divided into two segments one extending from 148+60 to 175+00 (2,640 feet) 

and the other from 175+00 to 215+00 (4,000 feet). The modeled beach volume changes 

for Alternative 2 were used as a baseline to compare and contrast differences in the 

relative impacts of the other alternatives on both Figure Eight Island and Hutaff Island.    
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F90+00  60+00  105+00 
 

215+00 

Table 5.2 Figure Eight Island Beach Segments 

 

F90+00 to 60+00  (Bridge Road to 322 Beach Road North) 

60+00 to 105+00  (322 Beach Road North to just south of Rich Inlet) 

 

Figure 5.1.  Island segments used for model volume change computations. 

 

The shoreline change rates along Figure Eight Island for Alternative 2 are applicable to 

Alternative 1 since the impacts associated with the previous beach fills have been 

removed.  Also, since no modification would be made to Rich Inlet, past shoreline changes 

along Hutaff Island described for Alternative 2 are applicable to Alternative 1. 

 

Under Alternative 2, future shoreline changes would be expected to mimic past changes, 

depending on the periodic shifting of the alignment of the bar channel in Rich Inlet. 

 

Delft3D model results ï 2006 conditions. Based on the environmental conditions used for 

the Delft3D model simulations, the model indicated a portion of the spit area projecting 

off the north end of Figure Eight Island into Rich Inlet would be eroded and converted to 

a submerged sand flat at the end of the 5-year simulation.  The Delft3D model was 

allowed to run two additional years during which time the spit eroded back to near station 

105+00. 

 

Modeled shoreline volume changes over a 5-year simulation period for Alternative 2 

along the 12,500 feet of Figure Eight Island situated between Bridge Road and Rich Inlet 

175+00 
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resulted in a loss of 66,000 cubic yards/year.  Specifically, the volume changes includes 

18,000 cubic yards/year of accretion between stations F90+00 and 60+00 and a loss of 

84,000 cubic yards/year between stations 60+00 and 105+00. (Table 5.3a).  Along the 

southern 2,640 feet of Hutaff Island, the model results indicated this section of the island 

would accrete at a rate of 53,000 cubic yards/year while the section between 175+00 and 

215+00 eroded at a rate of 35,000 cubic yards/year.  In general, the model results for 

Alternative 2 given the 2006 conditions agreed reasonably well with observed volume 

changes along both Figure Eight Island and Hutaff Island between April 2005 and 

October 2008, the time period used to calibrate the Delft3D model (see Appendix B).  

 

Table 5.3a.  Alternative 2 - Delft3D average annual volume changes on Figure Eight 

and Hutaff Island at the end of the 5-year simulationï 2006 conditions. 

Beach Segment Delft3D volume changes (cy/yr.) 

Figure Eight Island 

F90+00 to 60+00 +18,000 

60+00 to 105+00 -84,000 

Hutaff Island  

148+60 to 175+00 +53,000 

175+00 to 215+00 -35,000 

 

Table 5.3b.  Alternative 2 - Delft3D average annual volume changes on Figure Eight 

and Hutaff Island at the end of the 5-year simulation ï 2012 conditions. 

Beach Segment Delft3D volume changes (cy/yr.) 

Figure Eight Island 

F90+00 to 60+00 +35,000 

60+00 to 105+00 -43,000 

Hutaff Island  

148+60 to 175+00 -36,000 

175+00 to 215+00 -116,000 

 

Delft3D model results ï 2012 conditions. In 2012, the bar channel of Rich Inlet was 

aligned toward the southeast or toward Figure Eight Island (Figure 5.2b).  By year 3 of 

the simulation the bar channel had migrated to a position centrally located between the 

south end of Huttaff Island and the north end of Figure Eight Island and was oriented 

perpendicular to the alignment of the adjacent shorelines (Figure 5.5b).  The channel 

maintained this general position and orientation after years 4 and 5 of the simulation, 

however, the outer end of the channel appeared to be swinging toward the north end of 

Figure Eight Island at the end of year 5 of the simulation (Figure 5.7b). 

 

The sand spit off the north end of Figure Eight Island remained fairly stable over the 

entire 5-year simulation.  The southern tip of Hutaff Island was relative stable during the 

first two years but began to retreat north during years 3 and 5 of the simulation. 
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For the 2012 conditions, the volume change on Figure Eight Island between stations 

F90+00 and 60+00 averaged +35,000 cubic yards/year, which was greater than the 

volume change observed for the 2006 condition.  Volumetric losses from the area 

between 60+00 and 105+00 were less compared to the 2006 results (Table 5.3b).  The 

improved behavior of the Figure Eight Island shoreline under the 2012 conditions was 

primarily due to the bar channel of Rich Inlet maintaining an alignment either toward the 

north end of Figure Eight Island or perpendicular to the alignment of the adjacent 

shorelines.  

 

While the orientation of the Rich Inlet bar channel was favorable for Figure Eight Island, 

the south end of Hutaff Island experienced considerable volume loss even in the area 

between stations 148+60 and 175+00 which had accreted given the 2006 conditions.  

 

Shoreline changes along Figure Eight Island and Hutaff Island were also determined from 

an analysis of aerial photos taken between 1938 and 2007 performed by Dr. William 

Cleary.  These shoreline changes are reported in Sub Appendix A of Appendix B and 

summarized in Chapter 6.   

 

For the northernmost area of Figure Eight Island, shoreline change rates have varied from 

-12.6 feet/year to -92.8 feet/year during the 1996 to 2007 time period, the time period in 

which the ocean bar channel of Rich Inlet shifted its orientation toward Hutaff Island.  

For the area in the vicinity of the existing sandbag revetments located along a portion of 

the northern oceanfront shoreline, shoreline change rates from 1996 to 2007 ranged from 

-9.2 feet/year to -79.3 feet/year.  For the area south of the sandbags to Bridge Road, the 

shoreline changes between 1998 and 2007 displayed a wide range of behavior including 

periods of both erosion and accretion.  The maximum rate of accretion in this area 

between 1996 and 2007 was +91.9 feet/year while erosion rates were as high as -47.7 

feet/year. 

 

Along Hutaff Island, shoreline change rates in the 2,000-foot shoreline segment just north 

of Rich Inlet during the 1996-2007 time period ranged from accretion of +29.4 feet/year 

to erosion of -14.9 feet/year.  Farther north, shoreline change rates for the period ranged 

from an accretion rate of +0.9 feet/year to erosion of -37.7 feet/year.  However, near the 

location of Old Topsail Inlet, which closed sometime around 1996, the shoreline was 

generally erosional between 1996 and 2007 with rates ranging from -5.4 feet/year to -37 

feet/year.  

 

The highly variable nature of shoreline changes along both Figure Eight Island and 

Hutaff Island were factored into the development of shoreline change thresholds 

presented in Chapter 6 with the shoreline change thresholds representing possible future 

shoreline changes along both islands in the absence of any modifications to Rich Inlet. 

 

The modeled morphological changes within the project area that would occur over the 5-

year simulation period for Alternative 2 are shown in Figures 5.2a to 5.7a for the 2006 

conditions and Figures 5.2b to 5.7b for the 2012 conditions. 
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Figure 5.2a.  Alternative 2 ï Year 0 ï 2006 conditions.   

 

 
Figure 5.3a.  Alternative 2 ï Year 1 ï 2006 conditions. 
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Figure 5.4a.  Alternative 2 ï Year 2 ï 2006 conditions.   

 

 
Figure 5.5a.  Alternative 2 ï Year 3 ï 2006 conditions.   
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Figure 5.6a.  Alternative 2 ï Year 4 ï 2006 conditions.   

 

 
Figure 5.7a.  Alternative 2 ï Year 5 ï 2006 conditions.   
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Figure 5.2b.  Alternative 2 ï Year 0 ï 2012 conditions.   

 

 
Figure 5.3b.  Alternative 2 ï Year 1 ï 2012 conditions. 
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Figure 5.4b.  Alternative 2 ï Year 2 ï 2012 conditions.   

 

 
Figure 5.5b.  Alternative 2 ï Year 3 ï 2012 conditions.   



Figure Eight Island Shoreline Management Project EIS 

 

 

212 

 

 
Figure 5.6b.  Alternative 2 ï Year 4 ï 2012 conditions.   

 

 
Figure 5.7b.  Alternative 2 ï Year 5 ï 2012 conditions.    
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¶ Alternative 3 

Alternative 3 includes beach fill along the ocean shoreline of Figure Eight Island from 

near Rich Inlet south to Bridge Road and along 1,400 feet of the Nixon Channel shoreline 

on the backside of Figure Eight Island.  The impacts of the inlet channel modifications on 

the morphology of Rich Inlet, shoreline changes on both Figure Eight Island and Hutaff 

Island, and flows through the inlet and the connecting channels were simulated over a 5-

year period using the Delft3D numerical model (Appendix B).  The evaluation included 

the channel modifications with and without the closure dike next to Hutaff Island.  

Alternative 3 was simulated using both the 2006 and 2012 conditions.  

 

Shoreline changes along the ocean shoreline of Figure Eight Island under Alternative 3 

focused on the performance of the beach fill as indicated by the results of the Delft3D 

model.  Over the southern 8,000 feet of the fill (stations F90+00 to 60+00) almost 98% of 

the initial fill volume remained at the end of the 5-year simulation, as losses were shown 

to be only 2,000 cubic yards/year (Table 5.4a) given the 2006 conditions.  For the 2012 

conditions, losses were slightly higher with a volume loss rate of -11,000 cubic 

yards/year with 90.0% of the fill remaining at the end of the 5-year simulation (Table 

5.4b).  The percent of the initial beach fill remaining at the end of each year of the 5 year 

simulation, under the 2006 and 2012 initial conditions are given in Tables 5.4c and 5.4d, 

respectively.  

 

For the area between stations 60+00 and 105+00, losses were shown to be 99,000 cubic 

yards/year for the 2006 conditions, but much higher, averaging 180,000 cubic yards/year, 

for the 2012 conditions (Tables 5.4a and 5.4b).  At the end of the 5-year simulation, 

24.5% of the fill remained in this beach segment for the 2006 conditions (Table 5.4c) but 

under the 2012 conditions (Table 5.4d), all of the fill in this area was lost with erosion 

moving into the pre-nourished profile. It should be noted, under the 2006 conditions, 

approximately 43% of the fill remained in this area after 4 years (Table 5.4c).  However, 

following the migration of the channel back to a position closer to Hutaff Island, the 

model results indicated that, between years 4 and 5 of the simulation, erosion of the fill 

accelerated.  Under the 2012 conditions, the Rich Inlet bar channel was aligned toward 

the southwest during the first 4 years of the simulation but not to the same degree as the 

alignment under the 2006 initial conditons. Between year 4 and 5 of the simulation, the 

bar channel shifted to a more northerly orientation which resulted in accelerated volume 

losses off the north end of Figure Eight Island.  

  

While the model results for the 2006 condition showed 24.5% of the fill remaining on the 

entire active profile at the end of 5 years, losses from the fill placed above the -6-foot 

NAVD contour exceeded the placement volume, i.e., the model indicated erosion could 

encroach into the pre-nourished beach by the end of year 4.  Similar results were obtained 

for the 2012 conditions with erosion above the -6-foot NAVD contour impacting the pre-

nourishment profile between years 4 and 5 of the simulation.  
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Table 5.4a.  Alternative 3 - Delft3D average annual rate of volume change on Figure 

Eight and Hutaff Island at the end of the 5-year simulation ï 2006 conditions.  

Beach Segment Delft3D volume changes (cy/yr.) 

Figure Eight Island 

F90+00 to 60+00 -2,000 

60+00 to 105+00 -99,000 

Hutaff Island  

148+60 to 175+00 -31,000 

175+00 to 215+00 -26,000 

 

Table 5.4b.  Alternative 3 - Delft3D average annual rate of volume change on Figure 

Eight and Hutaff Island  at the end of the 5-year simulation ï 2012 conditions.  

Beach Segment Delft3D volume changes (cy/yr.) 

Figure Eight Island 

F90+00 to 60+00 -11,000 

60+00 to 105+00 -180,000 

Hutaff Island  

148+60 to 175+00 -30,000 

175+00 to 215+00 -103,000 

 

Table 5.4c.  Percent of Alternative 3 initial beach fill volume remaining after each 

year of the 5-year Delft3D model simulation ï 2006 conditions. 

Beach Segment 
         Percent of Beach Fill Remaining after: 

1 year 2 years 3 years 4 years 5 years 

F90 to 60 99.5 108.3 110.0 106.8 98.0 

60 to 105 72.2 60.8 51.1 43.3 25.4 

Entire Fill Area (F90 to 105) 84.5 82.2 77.6 71.9 57.6 

 

Table 5.4d.  Percent of Alternative 3 initial beach fill volume remaining after each 

year of the 5-year Delft3D model simulation ï 2012 conditions. 

Beach Segment 
         Percent of Beach Fill Remaining after: 

1 year 2 years 3 years 4 years 5 years 

F90 to 60 86.7 91.9 95.0 96.3 90.0 

60 to 105 59.9 35.0 9.0 -17.1 -37.8 

Entire Fill Area (F90 to 105) 71.4 60.6 47.8 34.0 19.8 

 

Given the 2006 conditions, the Delft3D model indicated the repositioning of the bar 

channel could result in the elongation of the sand spit off the north end of Figure Eight 

Island.  The growth of the sand spit toward Rich Inlet simulated by the model mimics 

observed responses to similar channel modifications implemented at Oregon Inlet, Bogue 

Inlet, and Shallotte Inlet.  For the 2012 conditions, construction of the new bar channel 

would actually cut across the distal end of the sand spit, however, based on the model 
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results, the sand spit would initially reform during the first two years post-construction 

but would then begin to erode.  

 

Constructing the inlet modifications with the closure dike extending off the south end of 

Hutaff Island will close the present entrance channel.  Part of the new main inlet bar 

channel will occupy the present location of the flood channel on the southwestern side of 

the inlet.  The modeled morphological changes to Rich Inlet that occurred over the 5-year 

simulation period for Alternative 3 are shown in Figures 5.8a to 5.13a for the 2006 

condition and Figures 5.8b to 5.13b for the 2012 conditions.  The model was allowed to 

run two additional years with the results at the end of year 7 of the simulation shown in 

Figure 5.14a for the 2006 condition and Figure 5.14b for the 2012 condition. 

 

For both the 2006 and 2012 conditions, the inner portion of the new bar channel gradually 

migrated toward the north, or toward Hutaff Island, during the first 3 years following 

construction, with the thalweg of the inner portion of the channel moving completely 

outside the initial channel corridor.  The outer portion of the bar channel initially assumed 

a southwesterly orientation toward Figure Eight Island resulting in a significant build-up 

of the ebb tide delta off the north end of Figure Eight Island. By year 5 of the simulation 

for both the 2006 and 2012 conditions, the bar channel migrated to the north and was 

completely out of the initial channel corridor.   

 

The model was allowed to run for two additional years (Figures 5.14a and 5.14b) during 

which time the model indicated the bar channel would breach the outer bar and assume an 

alignment toward the south end of Hutaff Island.  The northward movement of the bar 

channel between year 4 and year 5 of the simulation resulted in accelerated volume losses 

off the north end of Figure Eight Island under both the 2006 and 2012 conditions.  Based 

on these model results, the bar channel of Rich Inlet would need to be returned to its 

preferred position and alignment within 5 years following its relocation in order to 

maintain its preferred alignment.   

 

As expected, the channel connecting the inlet gorge with the mouth of Green Channel 

shoaled significantly as the sand dike eroded and assumed the characteristics of a sand spit 

projecting off the south end of Hutaff Island.  This result was observed for both the 2006 

and 2012 condition. Most of the sand spit eventually became sub tidal.  While the Nixon 

Channel connector also experienced significant shoaling, the connector maintained some 

of its cross-sectional integrity throughout the 5-year simulation, concentrating flow away 

from the backside of Figure Eight Island.   

 

For the 2006 conditions, the sand spit projecting into Rich Inlet from Figure Eight Island 

elongated between year 1 and 2 and then stabilized until year 4.  Between years 4 and 5 of 

the simulation, the sand spit began to experience significant erosion retuning to a 

condition similar to that which existed at the beginning of the simulation.  At the end of 

year 7 of the simulation (Figure 5.14a), the sand spit was completely eroded with the 

shoreline receding to a point south of baseline station 105+00.  For the 2012 condition, the 
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sand spit was relatively stable through year 3 of the simulation but began to erode after 

that but not to the same extent as observed for the 2006 condition.    

 

Over the primary 5-year simulation period, the north side of the ebb tide delta diminished 

in size and shifted toward the southwest exposing the southern end of Hutaff Island to 

direct wave attack.  Some of the material on the north side of the inlet migrated onshore 

and merged with the shoreline, however, the volume of material lost offshore due to the 

shifting location of the ebb tide delta overshadowed any volume gains directly on the 

beach resulting in a net volume loss off the southern end of Hutaff Island at the end of 

year 5 of the simulation. 

 

 
Figure 5.8a.  Alternative 3: Year 0 Post-construction ï 2006 conditions.   

 

Dike 
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Figure 5.9a.  Alternative 3: Year 1 after construction ï 2006 conditions. 

 

 
Figure 5.10a.  Alternative 3: Year 2 after construction ï 2006 conditions. 
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Figure 5.11a.  Alternative 3: Year 3 after construction ï 2006 conditions. 

 

 
Figure 5.12a.  Alternative 3: Year 4 after construction ï 2006 conditions. 
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Figure 5.13a.  Alternative 3: Year 5 after construction ï 2006 conditions. 

 

 

 
Figure 5.8b.  Alternative 3: Year 0 after construction ï 2012 conditions.   

Dike 
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Figure 5.9b.  Alternative 3: Year 1 after construction ï 2012 conditions. 
 

 
Figure 5.10b.  Alternative 3: Year 2 after construction ï 2012 conditions. 


